7. Indicate the number of mice/group in Fig 3A. The treated mice for TP80 seem to fall into 2 groups, no effect and long-term survivors. Is it possible the no effect group didn't get virus in the tumor, are all the tumors Ad IHC positive (Fig 3H)? 8. Indicate in Fig 3F, G legends when these brains were harvested. Are the sections in Fig 3H from the brains in Fig 3F, G? 9. Don't see any vimentin staining in Fig 3F, only H&E. Fig 3H , it would be useful to include a low power image of the Ad IHC to illustrate the distribution of Ad-infected cells in the tumor. Fig 4C, are there any significant changes in titer compared to C? What was the input virus dose (in Fig 2D, MOI 10 was equivalent to 106 pfu/ml)? The IC50 for XFM is similar to that for TP80, yet virus replication is much less, are the mouse cells more susceptible to Ad killing? The demonstration of virus replication would be strengthened by also looking at DNA copy number.
In

For
12. What MOI were cells infected with in Fig 4D? Are there EM images for infected XFM cells? 13. For the toxicity studies (Table S1, S2): Was there any histopathology in the brains? What does toxicity mean; death, weight loss, or something else? What are the growth kinetics of NP53? Was the experiment stopped at day 15, a relatively short time, because of tumor growth? Mice are not the best animal to test adenovirus toxicity. For toxicity studies, it would be useful to include wildtype Ad5 as a positive control.
14. In Fig 5B, S4A , tt would be informative to see IHC of Hexon and E1a (as in Fig 3H) .
15. Are any of the groups significantly different in Fig 5G? It would be useful to include the mean fold-change, as it is not clear that CD4 is greater than PBS (also for Fig S4D) . Fig 5H, S4E? 17. On Ln 361 should be Supp Fig 4D, not 3C. 18. While the increased infiltration of T cells is impressive, in the absence of any data on survival/tumor growth in the immunocompetent models, the relevance of these TIL changes to therapy is unclear.
What are the p-values in
DIPG IV, and JH DIPG 16A, as well as the murine cell lines NP53 and XFM, to test the efficacy of the oncolytic virus Delta-24-RGD, at inducing immunogenic cell death and enhancing cell viability. Orthotopic murine models were generated and used to show the safety of oncolytic virotherapy as well as increased OS. Generated data have already led to an ongoing clinical trial, emphasizing the importance of this research and its clinical-translational significance. We thank the reviewer for these kind words highlighting the importance of our study in pHGG and DIPG.
I have major and minor comments with regards to this manuscript:
Major comments:
Methods: Given the importance of the cell lines and mouse models to this work, a better definition of the cell lines and mouse models should be provided. Most of the cell lines have been developed by other groups and their characterization has been published by them. Nevertheless, we have included a table (Supplementary Table 1) where we included the sex, the age, the H3 mutational status and a reference for each of the cell lines used in this study.
For example the histone mutation status of primary cells is not disclosed. -As mentioned above, we have added a table with the description of the H3 mutation status and this information is included as Supplementary Table 3 .
Furthermore, tumor engraftment in murine models should be briefly discussed. -Before we perform survival experiments we assess the engraftment and the kinetics of the different cell lines in their different mouse strains. Regarding the engraftment technique for supratentorial tumors we have followed the protocol published by Lal et al; Neurosurg 2000 and for the DIPG engraftment we have followed the protocol developed by our lab; Marigil et al., Plos One 2017. Bellow, we have detailed the full references for your information. These references are also included in the article. Nevertheless, we have added a more detailed description of the techniques in the supplemental text.
-Lal S, Lacroix M, Tofilon P, Fuller GN, Sawaya R, Lang FF. An implantable guidescrew system for brain tumor studies in small animals. J Neurosurg. 2000;92:326-33.
-Marigil M, Martinez-Velez N, Domínguez PD, Idoate MA, Xipell E, Patiño-García A, et al. Development of a DIPG orthotopic model in mice using an implantable guide-screw system. PLoS One. 2017;12
Results line 255: What does "all these deletions" refer to?. Yes, the reviewer is right and refers to the different tumor types as described in the article by McKay et al Cancer Cell. 2017; 32:520-537.e5 . If it refers to CDKN2A, then given that it is not highly lost in H3.3 and H3.1 DIPGs is contrary to the author's findings. Given that DIPG H3.3 and H3.1 constitute over 70% of DIPG cases, the low deletion rate of CDKN2A deserves further explanation in the context of their findings. -This is an interesting point raised by the reviewer and it is true that RB pathway genomic aberrations are not highly abundant However, E2F1, a transcription factor that is downstream of this pathway and drives the expression of the adenoviral program in highly expresses. The natural host of the wild type adenovirus are the epithelial upper respiratory tract cells, which are quiescent. The virus in order to replicate needs cycling cells. To do so, the virus expresses the E1A protein (a master regulator of the viral program) that in turn binds RB releasing its brake from E2F1 and allowing these cells to enter the cell cycle. Viral replication is dependent in the presence of E2F1, a transcription factor, which moves the cells to S phase and therefore moves all the cell machinery to work. This transcription factor is abundant in all cancer cells since they are cycling. Therefore, even though maybe the RB pathway is not always aberrant at the genomic level (deletions of RB or p16/CDKN2A, amplifications of cyclins or CDKs) there is always E2F1 free due to uncontrolled replication of tumor cells. This fact, permits viral replication. We have clarified this in the discussion section. Results line 303: Define long-term survivors. In general, we consider long-term survivors those animals that live at least 2 times longer than the median survival of the control animals. In the case of murine models which kinetics are very fast we consider long-term survivors those animals that live at least 3 times longer than the median survival of the control animals.
Results line 350: I have to disagree with the observation that "the animals displayed a constant weight loss". In fact the weight loss ( Figure 5A ) does not seem to be constant at all. The reviewer is right and we have changed this statement. Please explain. Results line 366. -Basically, splenocytes isolated from Delta-24-RGD treated mice produced significantly higher amounts of INFgamma than those from PBS-treated mice. These results strongly suggest the existence of a specific antitumor immune response. We have rephrase the sentence to clarify.
Discussion: Discussion should be expanded to explain why treated mice eventually die. Treated mice eventually died because not all of them respond in the same way to the treatment, albeit all the conditions are the same. This fact might be due to several tumor and/or mice intrinsic reasons (For example, necrotic or fibrotic tumors could be a barrier to virus replication) and extrinsic reasons (For example, it could be that due to human error some animals might receive less dose of virus or less tumor cells were engrafted). Since, our discussion is already fairly long we have not included this information in it. We apologize for the inconvenience. Describe this in the context of the ongoing trial and the potential side effects (and potentially deadly) of immunotherapy in general and in their study in particular. Immunotherapy is a very broad term encompassing many different approaches, from vaccines to immune check-point or CAR-T cells all of them with different type of sideeffect. Virotherapy has unique side effects that also can vary depending on the type of virus used. In that sense, is not the same a poliovirus than an adenovirus. In my experience with Delta-24-RGD (an adenovirus) in our clinical trials the side effects of the virus has been extremely mild. With the most severe effect observed being fever. In our trial there has not been any severe adverse effect. Even in the clinical trial with the DIPGs (so far 7 patients enrolled and 5 treated off label) we have not observed any fatal nor severe adverse effect. We have included a paragraph in the discussion to comment on this (lines 463-465).
Discussion line 399-405: Virus could be effective against RB mutant HGGs, but not against brainstem gliomas such as DIPGs, if they lack RB pathway mutations. Discussion should not claim that this is a promising therapy for patients with newly diagnosed DIPG, without specifying that its efficacy is dependent on RB mutation status. -We agree with the reviewer that this point has not been well explained and we have rephrased it in the discussion. The virus, as mentioned above, needs free E2F in order to activate some pivotal viral promoters. We can say that free E2F1 is nearly a universal feature this signaling pathway is always deregulated because one of the hallmarks of cancer cells is constant proliferation.
Therefore, virus will nearly always replicate. Another trait of the virus is that its therapeutic effect not only relies in the proliferation of the virus but also in the antitumor immune response that it is able to trigger. Therefore, in slow cycling cells even though the virus will take longer to act eventually it will replicate and it will trigger the immune response. We have added a paragraph to the discussion (lines 434-439 and 457-459).
Minor comments:
Line 109-11: please rephrase to clearly state the intended point. We have rephrase the sentence to clarify our point.
Line 134: what is meant by "treatment of Naïve DIPGs"? "Treatment naïve" DIPGs maybe? We have changed to the sentence to newly diagnosed DIPGs to avoid confusion.
Line 147: please correct "H3.3K27_M. We have corrected the nomenclature.
Line 147: what is HGG-GBM-wt? Wild type for what?. We meant wild type for H3. We have also corrected it in the text to clarify it.
Line 175: reference is missing . The reference was included further down with the more detailed discussion of the cell lines. However, as requested by the reviewer we also included the references there. The reviewer is right and helps to understand from where comes each of the cell lines.
Line 398: change 24pb to bp. We apologize for the typo and we have corrected it in the text and highlighted in red. Due to the changes now is in line 409.
Reviewer
#2 (Remarks to the Author):
This manuscript describes the application of Delta-24-RGD, in clinical trials for adult glioma, to pediatric HGG and DIPG, which lack any effective treatments. They demonstrate the susceptibility of a large cohort of human pHGG/DIPG cells and tumors to Delta-24-RGD, validating translation. A concern with the in vivo studies, that employ 4 representative orthotopic models, is the very early time of treatment, likely before tumors are established. They extend these studies to 2 recently described mouse DIPGs from transgenic mice. Unfortunately, the immunocompetent studies do not include any efficacy outcomes. -We thanks the review for her/his insights and we agree with the notion that the study would benefit from the evaluation of the therapeutic efficacy of the virus in established tumors and from efficacy data in immunocompetent mice. In order to address his/her concerns we have performed in vivo studies in immunodepressed mice after the establishment of tumors. This new set of data has been included in Figure 3 . In addition, we have data have been added in Figure 5 . Fig S2 and S3 in the graphs in Fig 2. -We thank the reviewer for his/her suggestion and we understand his thinking. However, due to space constraints we believe it is easier to read the figure as it is. Fig S2A) should be indicated in Fig 2. -We have included this information in Fig.2 3. In Fig 2C, there seems to be a large difference in the levels of fiber protein synthesis between different cell lines even though the infectivity seems quite similar, is there an explanation for this? -Because once inside of the cells the virus produces such a big amount of viral proteins in many instance the blot gets saturated and therefore is difficult to find a dose dependent effect. Western blot is not sufficiently sensitive to detect subtle difference amongst virus treated cells.
It would make sense to include the data in
The subgroup classification of the cell lines (as in
There is only a limited dose response for E1a expression, is this expected? -As we explained above, because the extremely big amounts of viral proteins produced inside of the cells in many instance they saturated the membrane and is hard to see a dose dependent effect. Fig 2D and S2C , are there any statistically significant differences between the groups? -In figure 2D there is a statistically significant difference between the DIPG cell lines and the pHGG cells displayed (P<0.01). However, there is no difference amongst the cell lines displayed in Supplementary Figure S2C . The replication varies amongst the different cell lines and we do not see a clear pattern between DIPG and pHGG cell lines. Although, in general, the titer of the virus is slightly higher in pHGG cell lines than DIPGs. and none for TP80, is one a typo? -Yes, it is a typo. We apologize for the mistake and we have included the right name for the cell line, which is the TP80 as the reviewer suggested.
In
6. Why were tumors treated so early after implantation (day 3 ; Fig 3) , especially when most of the tumors are very slow growing, so not treating established tumors? Would this impressive efficacy occur after treatment of established tumors, as would be the case in patients?-This is a very good point raised by the reviewer and generally speaking because the aggressiveness of the brain tumor we start to treat 3 days after injection. In fact, by that day there is already visible tumor as assess by IHC in many of the cell lines used. As an example, we have added representative images of the cell line CHLA-03-AA at 3, 7 and 15 days, PBT-24 at 15 days and Tp54 at 15 days. These results have been included in Supplementary Figure  4H .
Nevertheless, we agree with the reviewer that it would be interesting to assess the therapeutic effect in established tumors and we have performed new experiments with the CHLA-03-AA and PBT24 treating the tumors 15 days later. These data have been included in Figure 3H . As it can be observed in the below survival curves treatment of established tumors (15 days post-injection) with Delta-24-RGD results in a significant increase in survival in both cell lines (P=0.005 and P=0.04 for CHLA-03-AA and PBT-24, respectively). As expected, the result although good is not as impressive as the survival curves observed in tumors where we start to treat 3 days post-injection.
7. Indicate the number of mice/group in Fig 3A. -There were 8 animals in the control group and 9 in the Delta-24-RGD-treated group.
The treated mice for TP80 seem to fall into 2 groups, no effect and long-term survivors. Is it possible the no effect group didn't get virus in the tumor, are all the tumors Ad IHC positive (Fig 3H) ? -Although, it might be a possibility a human error our experience is that not all mice respond in the same way to the treatment, albeit all the conditions are the same. These is due to several tumor/mice intrinsic reasons (For example, necrotic or fibrotic tumors could be a barrier to virus replication) and extrinsic reasons(For example, it could be that due to human error some animals might receive less dose of virus or less tumor cells were engrafted). We can safely affirm that in the virus-treated that did not respond or fare worst we still are able to detect hexon and/or E1A. The only mice that do not present immunoreactivity to viral proteins are the long-term survivors with no tumors. In the absence of tumor cells, the virus cannot replicate and ceases its activity. Long-term survivor mice with small residual tumors present viral proteins to up to 3 months and longer in some instance. Always viral proteins are circumscribed to the tumor.
8. Indicate in Fig 3F, G legends when these brains were harvested -The information has been included in the figure legends. Brain harvested for comparison come from mice that died at a similar time point from control (PBS) and virus-treated groups: CHLA-03-AA= 50±10 days; PBT-24= 60±5 days; PBT80= 200±5 days; Tp54= 90±5 days. Are the sections in Fig 3H from the brains in Fig 3F, G? -Yes, these brains come from mice treated within the experiment, that died at similar times. Fig 3F, only H&E. -Yes the reviewer is right this is an error from our part and we have removed this statement from the paper. Fig 2D, MOI 10 was equivalent to 106 pfu/ml)? Yes, that is correct the total virus quantified in that experiment is 10 6 pfu/ml.
Don't see any vimentin staining in
What was the input virus dose (in
The IC50 for XFM is similar to that for TP80, yet virus replication is much less, are the mouse cells more susceptible to Ad killing? -Yes, the reviewer is right and the XFM cells are much more susceptible to the virus than the NP53. One explanation could be that since the virus readily infects the XFM cells, even though replication is attenuated, big amounts of E1A proteins are produce. E1a has the ability to induce cell death. We also observed this effect in the in vivo experiments where mice bearing XFM cell line and treated with the virus have a significant better overall survival than NP53 bearing mice and treated with the virus.
The demonstration of virus replication would be strengthened by also looking at DNA copy number. -We agree with the reviewer that quantifying virus´s copy number would also showed proof of viral replication. However, we believe that using a functional assay such as the Hexon assay and complemented with the electron microscopy also provides supportive evidence of viral replication. We included representative electron microscopy images of assembled virions in XFM. In the picture, we can also observed huge amounts of viral proteins that are not inserted in functional viruses. We hope that the reviewer finds this information acceptable. Fig 4D? 300 MOIs Are there EM images for infected XFM cells? -As we mentioned above, we do have images for XFM and we have included them in Figure 4D . (Table S1 , S2): Was there any histopathology in the brains? -Yes, we routinely performed IHC of all the brains at least using H&E and we did not find any abnormality or anything that was subjected to be shown.
What MOI were cells infected with in
For the toxicity studies
-What does toxicity mean; death, weight loss, or something else? -We defined toxicity as all of the above death, weight loss, symptoms of suffering or disease. In the past, we have assessed the toxicity after intravenous infection to other organs such as liver, because liver is one of the prefer organs for the virus, spleen, lungs. However, at the dosage used we do not observed toxicity. Moreover, since we performed intratumoral injection we have not seen traces of the virus nor viral replication in these organs. Other parameters that we have also checked in the past are transaminases. Again these enzymes has shown to be within normal parameters.
-What are the growth kinetics of NP53?. -Before performing survival studies we always conduct an study with different number of cells to assess the kinetics and find a number of cells that give us also a sufficient time to assess the treatment. We have included the kinetics for the Np53 and XFM in Supplementary Figure6A . We opted to use 10 4 cells per animal due to the bigger window of treatment.
Was the experiment stopped at day 15, a relatively short time, because of tumor growth? -In experiments where we aim to assess the immune response we sacrifice the mice at 15 days to ensure that it is the response is already mounted. When we performed survival studies, the experiment goes longer. Similarly, as we do with the human cell lines, in the murine cell lines we wait at least twice the median survival of the control mice to define long-term responders in the treated group.
Mice are not the best animal to test adenovirus toxicity. For toxicity studies, it would be useful to include wild-type Ad5 as a positive control. Yes the reviewer is completely right and as we mentioned above our group and other has extensively tested the toxicity of wild-type adenovirus (for example see Cascallo et al:, Molecular Therapy 2007). Since Delta-24-RGD is already in the clinic, our group and external agencies such as the FDA also check extensively the toxicity of the virus in cotton rats and so far always Delta-24-RGD has proven to be safe.
14. In Fig 5B, S4A , tt would be informative to see IHC of Hexon and E1a (as in Fig  3H) . We have included images of E1A in Supplementary Figure 6D .
15. Are any of the groups significantly different in Fig 5G? . The data is express as the 2 -ddCT being the Control RNA from PBS-Treated mice given a value of 1. Actually the three groups are significantly different from their controls in NP53 and XFM cell lines ( Figure 5G and Supplementary Figure It would be useful to include the mean fold-change, as it is not clear that CD4 is greater than PBS -The fold change has been include (also for Fig S4D) . 16. What are the p-values in Fig 5H, S4E ? Yes, the difference is significant and the p values have been included in the figures (P=0.0001 and P=0.0005, respectively). Supplementary Figure 4E now has changed to supplementary Figure 5E .
17. On Ln 361 should be Supp Fig 4D, not 3C. -The reviewer is right and we have corrected this typo and renumbered the figures to accommodate all the changes.
18. While the increased infiltration of T cells is impressive, in the absence of any data on survival/tumor growth in the immunocompetent models, the relevance of these TIL changes to therapy is unclear.
-We have performed a new set of survival experiment to assess the antitumor effect of Delta-24-RGD in the immunocompetent DIPGs models using the murine cell lines NP53 and XFM. For the NP53 cell line we conducted 3 different experiments:
1.-First, we injected the NP53 in the flank of syngeneic mice and assess the tumor growth comparing PBS-treated mice vs Delta-24-RGD treated mice. As expected, tumors of Delta-24-RGD grew significantly less than PBS-treated mice. These results have been included in Figure 5I .
2. In a second set of experiment mice bearing orthotopically Np53 or XFM DIPG murine cells were treated with either PBS or Delta-24-RGD (pfu= 10 7 ) . In both models, the virus significantly increase the median overall survival (Being, P=0.01 and P=0.0002) and led to long term survivors (N=1 for the NP3) and N=8 for the XFM). This new data has been included in Figure5J and Supplemental Figure 6B .
In addition, we subjected the long-term survivors from these two experiments to a rechallenge to assess the possible generation of memory. For the NP53 is still very early to say but for the XFM cell line we already see a trend in which the naïve mice are already dying and not the Delta-24-RGD. We only include these data for the reviewer perusal because due to volume and time-consuming of these experiments they are still on-going and our review time was finishing.
3. Finally, to demonstrate that the efficacy effect in the murine immunocompetent models was mainly due to the immune response generated against the tumor we performed another set of experiments were we orthotopically implanted Np53 and XFM in athymic nude mice. In this model, we did not find any significant difference between the median survival of the PBS-treated mice and the Delta-24-RGD-treated mice (; P=0.98 and; P=0.52 for the NP53 and XFM, respectively). These data suggest that in the context of murine cells were the viral replication is very attenuated the triggering of an immune response is very important for the antitumor effect displayed by the virus. This data has been included in Figure 5 K and Supplementary Figure 6C . Both models have been included here to ease the comparison.
The manuscript have improved as a result of revisions. However, I have further comments which are mainly concerned the formatting, and the authors response. 1. Refences should be reviewed to ensure that they accurately represent the text. 2. Supplementary Figure 1: The references do not reflect the indicated cell lines. The table should be carefully revised. 3. The author's response to the following question is confusing: "For example the histone mutation status of primary cells is not disclosed. -As mentioned above, we have added a table with the description of the H3 mutation status and this information is included as Supplementary Table 3 . " Are the referring to Sup Table 1 The authors have provided important new data and significantly improved the manuscript. The details from many of their responses should be added to the manuscript (see specifics below).
Specifics:
For Reviewer #1: ln 298. Didn't see changes to text (figure legends). Could be clarified on ln 298. ln 303. Add definition to text (ie., methods/results) For Reviewer #2: 3. Not a persuasive argument, the amount of protein loaded or exposure times can be adjusted depending on the band intensity.
4. The statistical differences should be indicated in figure or legend.
7. In Fig S4B, it is difficult to see any hexon+ cells in TP80, is this because there are so few? In Fig  S4B, C legends describe experimental details; ie., when was virus injected, when were brains harvested.
8. There are only single brains illustrated for each tumor, so the time of brain harvest cannot be . Indicate the time of brain harvest for each brain in Fig 3E-B legends. Indicate in figure legend that images in Fig 3G are from brains in Fig 3E, F. 11. Indicate statistics in figure 4C legend. In Fig 2D legend indicate that MOI 10 = 10^6 pfu/ml.
13. Indicate in Table S2 how toxicity was measured. 
